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We give the weights of the dual code of the (MELAS) cyclic code (3k - 1,2k) over GF(3) 
generated by mI(x)m_I(.x) where mi(X) denotes the minimum polynomial of ai, LY pfifitive 
root of GF(3’). 
1. rntroductioa 
Over GF(q), the MELAS code (qk - 1,2k) is the cyclic code N(a) of length 
qk- 1 generated by m&)m_I(x) where mi(X) denotes the minimum polynomial 
of d’ with Q! a primitive root of GF(qk). 
fn [‘I] and [2] the weights of the dual code of M(a) and others codes are given 
for q = 2 using properties of the Kloosterman sums over a finite field of 
characteristic 2.
In this paper we obtain the weights of the dual of M(a) for q = 3 in a similar 
way using a new result of Katz [4]. The complete proof of Theorem 2.1 and 
Theorem 3.4 will appear in a forthcoming paper. 
The references for coding theory may be found in [S]. 
2. Kloostermao sums over GF13k) 
The Kloosterman sums K(u) over G = GF(qk), p prime, are classically defined 
(see [3]) by: 
K(a) = c e(tr(x-’ + ax)), a E GF(q”), x E GF(qk)*, 
with e(r) = exp(2inz)/p, 
and where tr denotes the trace of GF(qk) over GF(p). 
The following result of Katz [4] describes the set of the K(a) for q = 3 (similar to 
a result of Lachaud [l] for the case q = 2). 
Theorem 2.1 (Katz). If q = 3 the set of the ~Looster~~n sum 
GF(3k)*, is the set of all the integers A such that 
iAl~2@ and A=-lmod3. 
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3. The dual code of the MELAS code 
Definition 3.1. Let LY be a primitive root of GF(q’). m&x) denotes the minimum 
polynomial of d‘ with cy primitive root of GF(qk). 
(a) The simplex code S(a) is the duai of the cyclic code over GF(q) of length 
qk - 1 generated by m,(x). 
(b) The MELAS code (q” - 1,2k) is the cyclic code M(cw) of length qk - 1 
generated by ml(x)m-I(x). 
Proposition 3.2. 
(a) The simplex code S(a) is the image of GF(qk) by the mapping u from 
GF(qk) into [GF(q)]“, with n = qk - 1, such that: 
u(a) = (tr(a), tr(afx), . . . , tr(aa’), . . . , tr(aa?-I)) 
(b) For each no n-zero a in GF(qk) the weight of u(a) is (q - l)qk-? 
These results are well-known (see [S]). 
Proposition 3.3. The dual of the MELAS code M(ar) is the direct sum (as 
vectorial subspaces) of the two simplex codes S(a) and S( ar-‘). 
4. The weighti of the dual code of the MELAS code. M(a) in characteristic 3 
From the definition and Proposition 3.3 the words of the dual of M(Q) are the 
m(a, 6) = (tr(a), . . . , tr(aa?), . . . , tr(aa?)) 
+ (tr(b), . . . , tr(b&), . . . , tr(bcu-(“-I)) 
with a, b in GF(qk) and n = qk - 1, or m(a, 6) = (x0, x, . . . , x,_~) with Xi = 
tr(a$ + bo-‘). 
Case 1. If ab = 0, then m(a, 6) is in S(a) U s(a-‘3 and its weight is 0 or 
(q - l)qk-‘. 
Case 2. If ab # 0, the weight of m(a, 6) is n - z(a, 6) with: 
z(a, 6) = #{x GF(qk)* 1 tr(ax + 6x-l) = 0) 
We now assume q = 3. Using Theorem 2.1 and the previous results we obtain: 
Theorem 3.4. The set of the non-zero weights of the dual code of the MELAS 
code of length 3k - 1 over GF(3) is the set of all the integers w = 2u such that 
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I am very grateful to Gilles Lachaud who gave me the information about the 
recent result of Katz in Theorem 2.1. 
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